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METHOD OF PRODUCING FROM A FIRST 
IMAGE DATA SET, A SECOND IMAGE DATA SET 
MATCHED TO A REAL PROCESS, AND A COLOR 

MANAGEMENT METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a method of producing 
from a ?rst device-dependent image data set, a second image 
data set matched to a real process, and a color management 
method for a printing process, Wherein a device-independent 
image data set obtained from an original image is used to 
produce a ?rst CMYB (cyan, magenta, yelloW and black) 
image data set for a standard printing process, using a ?rst 
transformation, and the ?rst CMYB image data set is con 
verted into a second CMYB image data set, Which is 
matched to a real printing process, using a second transfor 
mation. 

[0003] Such methods are needed in order to satisfy tWo 
con?icting requirements. On the one hand, it is of interest to 
print-job clients to be able to specify the desired printed 
result, in particular With regard to color reproduction, 
unequivocally in a manner Which ensures that different 
printing operations deliver largely identical printed results. 
This means that the client must be in a position to specify 
color values to be achieved, not in an abstract manner, but 
rather, to specify directly the presettings of a printing 
machine With Which the desired color values can be 
achieved. This necessarily presupposes a printing machine 
With a standardiZed behavior. 

[0004] In contrast thereWith is the problem that many 
printing plants do not operate in a standardiZed manner, and 
it is often ineXpedient for them to operate in that manner 
because, sometimes, they can achieve better results for 
speci?c printing problems by deviating from the standard. It 
is obvious, hoWever, that a non-standard printing machine 
Will not deliver the result desired by the client by using 
presettings speci?ed by a client, Which are based upon a 
standard. 

[0005] It is therefore important for the operator of the 
printing machine to knoW exactly the manner in Which his 
machine deviates from the standard, so as to be able, 
accordingly, to convert the standard presettings into those 
suitable for his machine, Which deliver the desired color 
reproduction. 

[0006] For this purpose, it is necessary to print a test image 
by using the standard presettings in the real printing process 
of the non-standard machine, to compare the printed result 
With a prede?ned image and, by using this comparison, to 
determine a transformation rule Which permits the standard 
presettings to be converted into those suitable for the real 
printing process. 

[0007] Such a method has been developed by the Hell ?rm 
of Germany under the designation PiXon/PCT (programmed 
color transformation). This method is described, for 
eXample, in Hauser and Jung, “PiXon Verfahrenstechnik 
optimiert Reproduktionsanpassung an Druckbedingungen” 
(PiXon methodology optimiZes the matching of reproduction 
to printing conditions), a special reprint from “Der Poly 
graph”, 3-88. 
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[0008] The prede?ned image for comparison With the test 
image is, in this heretoforeknoWn method, a copy of the test 
image printed in accordance With the standard. This standard 
copy is the master to Which the color reproduction of the real 
printing process is to be matched. This is effected by a 
percentage increase or reduction in the feed of individual 
printing inks, in order to match, in this manner, the color 
tones, saturation or lightness of the printed result to the 
original. 

[0009] If these percentage relationships are knoWn, they 
can be used during any desired subsequent print job in order 
to convert or transform the standard presetting values in 
such a manner that the correct color reproduction can be 
eXpected during the non-standard real printing process. 

[0010] One problem With this heretoforeknoWn method is 
based upon the fact that the entire color space detectable by 
the human eye cannot be represented by a combined printing 
of the colors cyan, magenta, yelloW and black in a given 
printing process. HoWever, such color tones Which cannot be 
represented may quite possibly be contained in an original 
image and, during the scanning of such an image, such color 
tones can be registered, and the parameters of such color 
tones can quite possibly be represented in a device-indepen 
dent color space, in an RGB or Lab representation. When 
printing an image, the original of Which contains such color 
tones, a given distortion of the color reproduction is there 
fore unavoidable. The simplest possibility Would be to 
replace color tones, respectively, Which cannot be repre 
sented in the CMYB system, by that color tone Which can be 
represented and is closest in the RGB or Lab color space, 
and to reproduce all the other color tones faithfully. HoW 
ever, this solution is found to be unsatisfactory, because it 
identically reproduces in the reproduced image, color tones 
Which are different in the original. Information is therefore 
noticeably lost. Details of the de?ned or original image can 
no longer be seen in the printed image. 

[0011] Adifferent type of conversion, referred to as gamut 
mapping, of scanned data represented in the RGB or Lab 
system into the device-speci?c CMYB system is therefore 
Widespread, Wherein attention is given to faithful color 
reproduction only in a central area of the representable 
CMYB space and, in marginal areas, a deviating color 
reproduction is taken into consideration, Wherein, hoWever, 
to each color tone representable in the RGB or Lab system, 
a color tone in the CMYB space is uniquely assigned. This 
amounts to the device-independent RGB or Lab color tones 
in the central area being projected into the CMYB system 
“on a scale of 1:1”, Whereas in the marginal areas, a “smaller 
scale” is used. 

[0012] The CMYB color space is, therefore, alWays only 
a subset of the RGB color space or the Lab color space. 
Added to this is the fact that the shape of this subset, 
respectively, depends upon the real printing process. Color 
tones Which, in a ?rst printing process, are located in the 
central area of the CMYB color space and can therefore be 
reproduced faithfully, can quite possibly be located in the 
marginal area or even outside the area Which can be repre 
sented in a second printing process. The conventional color 
management method cannot take this into account. Because 
the comparison original is produced in the standard printing 
process, it necessarily cannot contain any color tones Which 
cannot be represented in this process. HoWever, it is entirely 
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possible for some of the color tones represented to be located 
in the marginal area of the CMYB color space of the 
standard process and, therefore, to exhibit differences in tone 
With respect to an hypothetical original of the test image. In 
practice, this means that an original image is subject to a ?rst 
color distortion and reduction in the color space during the 
conversion of the image data thereof from the RGB or Lab 
representation into CMYB data for the standard process, and 
goes through a second such distortion and reduction in the 
color space during the matching to the real printing process. 
The color space used after this matching is therefore not 
matched optimally to the capabilities of the real printing 
process and, in addition, sharp color differences can occur in 
the print in comparison With the original. 

SUMMARY OF THE INVENTION 

[0013] It is an object of the invention to provide a method 
of producing, from a ?rst image data set, a second image 
data set matched to a real process, and a color management 
method Which avoid the foregoing problem and achieve a 
desired printing quality as quickly as possible. 

[0014] With the foregoing and other objects in vieW, there 
is provided, in accordance With one aspect of the invention, 
a method of producing from a ?rst device-dependent image 
data set, a second image data set matched to a real process, 
Which comprises, by using inverse gamut mapping, trans 
forming color values from the ?rst image data set into color 
values of a device-independent color space and, by using 
gamut mapping, transforming these device-independent 
color values into the second image data set of an output 
device. 

[0015] In accordance With another mode of the method 
invention, the device-dependent image data sets are CMYB 
image data sets. 

[0016] In accordance With a further mode, the method 
invention includes using a build-up of black in the ?rst 
image data set for producing the second image data set. 

[0017] In accordance With an added mode, the method 
invention includes analyZing the build-up of black in the ?rst 
image data set, and using it in identical form for the 
production of the second image data set, if the ?rst and the 
second devices are based upon identical processes. 

[0018] In accordance With an additional mode, the method 
invention includes analyZing the build-up of black in the ?rst 
image data set and, for the output in accordance With the 
boundary conditions of the second device, setting the black 
build-up to the limits of the second device, if a direct transfer 
is not possible because of the process. 

[0019] In accordance With yet another mode of the method 
invention, the device-dependent image data sets are RGB 
image data sets. 

[0020] In accordance With yet a further mode of the 
method invention, the device-independent image data sets 
are Lab image data sets. 

[0021] In accordance With another aspect of the invention, 
there is provided a color management method for a printing 
process, Which includes producing, from a device-indepen 
dent image data set obtained from an original image, a ?rst 
CMYB image data set for a standard printing process, by 
using a ?rst transformation, and then producing a second 
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CMYB image data set matched to a real printing process, by 
using a second transformation, Which is determined by 
printing a test image, Which comprises comparing the 
printed result With a prede?nition, and optimiZing the sec 
ond transformation in order to minimiZe deviations betWeen 
the printed result and the prede?nition, the prede?nition for 
the comparison being the device-independent image data set 
of the test image. 

[0022] In accordance With a further mode, the color man 
agement method includes selecting the device-independent 
data set from the group consisting of an Lab and an RGB 
data set, respectively. 

[0023] In accordance With a concomitant mode, the color 
management method includes producing a device-indepen 
dent image data set from the printed result, and performing 
the comparison by using the device-independent data sets 
from the test image and the printed result. 

[0024] Thus, the invention of the instant application pro 
poses that the device-independent image data set from the 
test image be used as a prede?nition or prede?ned image 
data set for the comparison. This device-independent data 
set can eXhibit virtually any desired representation, provided 
this makes it possible to represent all the color tones Which 
can be registered by the human eye or by a scanner. For 
eXample, an Lab or RGB representation can be used. 

[0025] In order to perform the necessary comparison, a 
device-independent image data set from the printed result is 
eXpediently produced, and the comparison is performed by 
using the tWo device-independent image data sets, respec 
tively, the image data set from the test image and the image 
data set from the printed result. 

[0026] An important feature of the invention is that 
inverse gamut mapping is used to transform color values 
from a ?rst image data set into color values of a device 
independent color space, gamut mapping being used to 
transform these device-independent color values into a sec 
ond image data set of an output device, such as a printer. 

[0027] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0028] Although the invention is illustrated and described 
herein as a method of producing from a ?rst image data set, 
a second image data set matched to a real process, and a 
color management method, it is nevertheless not intended to 
be limited to the details shoWn, since various modi?cations 
and structural changes may be made therein Without depart 
ing from the spirit of the invention and Within the scope and 
range of equivalents of the claims. 

[0029] The method of operation of the invention, hoWever, 
together With additional objects and advantages thereof Will 
be best understood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWings, Wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a How chart shoWing, for purposes of 
comparison, the steps that are included in a conventional 
color management method; 

[0031] FIG. 2 is a How chart shoWing the sequence of 
steps in the color management method according to the 
invention; and 

[0032] FIG. 3 is a How chart shoWing a sequence of 
substeps of the step S14 of FIG. 2. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] Referring noW to the drawings, it is noted that the 
steps of a conventional color management method and of a 
color management method according to the invention, 
respectively, are summariZed in FIGS. 1 and 2, mutually 
corresponding steps of both methods being illustrated in the 
tWo ?gures, respectively, at the same level on the ?rst sheet 
of the draWings. 

[0034] The starting point of the conventional method is the 
provision of a printed test image at step S1. This test image 
is scanned at S2, in order to obtain a data set Which 
reproduces the entire image information in a process-inde 
pendent or device-independent representation at step S3. 

[0035] The method according to the invention essentially 
begins With the provision of a process-independent data set 
in step S13. The manner in Which this data is obtained is 
unimportant; in the conventional method, it could be 
obtained by scanning a test image, as indicated by steps S11 
and S12, shoWn in boXes formed by broken lines, but this 
test image does not have to be printed. It could also be a 
manually produced unique set. It Would also be conceivable 
to produce the process-independent data set exclusively by 
CAD methods on a computer. 

[0036] Conventionally, the process-independent data is 
converted, in a step S4, into a CMYB representation for the 
standard printing process. 

[0037] In order to convert the data set provided at step S5 
into a data set suitable for the real printing process, a 
transformation step S6 is necessary. Because this transfor 
mation presumptively is not knoWn, during a ?rst pass, step 
S6 is omitted; one could also speak of the standard CMYB 
data set being subjected to a unit transformation; and in step 
S7, printing is performed in accordance With this data set. A 
comparison, performed in step S8, betWeen the printed result 
and the test image mentioned With reference to step S1 
supplies information as to hoW the CMYB values must be 
changed, i.e., the form Which the transformation in step S6 
must have in order to arrive at a satisfactory color repro 
duction. The steps of transformation S6, S7 and comparison 
S8 may possibly be repeated many times, until a satisfactory 
transformation has been found. During subsequent print 
jobs, it is then suf?cient only to perform the steps S2 to S6, 
in order to arrive at a suitable presetting for the print job. 

[0038] In the method according to the invention, a trans 
formation of the process-independent data into a CMYB 
representation is likeWise performed in step S14. In this 
case, hoWever, it does not necessarily alWays have to be a 
transformation into the CMYB representation for the stan 
dard process. The CMYB data set provided at S15 is used for 
printing at S16. The result is scanned at S17 in order to 
obtain a process-independent data set at S18. This process 
independent data set, together With that from step S13, form 
the basis of a comparison step S19. Because this comparison 
is performed only on digitiZed data, it can advantageously be 
completely automated. 

[0039] Differences betWeen the tWo data sets permit con 
clusions to be draWn as to hoW the transformation step S14 
has to be modi?ed, if necessary, in order to improve the 
color reproduction. In this method, also, the sequence of 
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steps S14 to S19 can be repeated many times until satisfac 
tory agreement betWeen the color reproduction and the 
prede?nition is achieved. 

[0040] When a usable transformation S14 has been deter 
mined in this manner, the printing machine can be preset 
quickly and simply in the case of an actual print job in that, 
starting from the process-independent data set from this 
original, the CMYB data set S15 for the real process is 
determined by the transformation determined in this manner. 

[0041] The transformation step S14 can include a com 
bined computing step, Which leads directly from the pro 
cess-independent data set to the CMYB data set matched to 
the real printing process. The step can also be broken doWn, 
hoWever, into a number of partial or substeps, as illustrated 
in FIG. 3. A ?rst substep is a transformation S14a from the 
process-independent data set into the CMYB data set for the 
standard process, Which can be performed by the print-job 
client. A further substep is a transformation in the opposite 
direction S14b. This can be performed, for eXample, by the 
printing plant. Because the transformed standard CMYB 
data set still contains the complete image information When 
gamut mapping is used, the transformation S14a is revers 
ible, and because the gamut mapping by Which the standard 
CMYB data is obtained is necessarily likeWise standardiZed, 
the reversal can be performed in the printing plant, Without 
requiring therefor any information from the client beyond 
the CMYB image data. A third substep is a transformation 
step S14c, Which then converts the reproduced process 
independent data set into a CMYB data set matched to the 
real printing process. During a ?rst execution of the steps 
S13 to S19, this step S14c can be identical to step S1441; it 
is the transformation S14c Which, respectively, is matched, 
based upon the result of the comparison S19. 

We claim: 
1. A method of producing, from a ?rst device-dependent 

image data set, a second image data set matched to a real 
process, Which comprises, by using inverse gamut mapping, 
transforming color values from the ?rst image data set into 
color values of a device-independent color space and, by 
using gamut mapping, transforming these device-indepen 
dent color values into the second image data set of an output 
device. 

2. The method according to claim 1, Wherein the device 
dependent image data sets are CMYB image data sets. 

3. The method according to claim 2, Which includes using 
a build-up of black in the ?rst image data set for producing 
the second image data set. 

4. The method according to claim 3, Which includes 
analyZing the build-up of black in the ?rst image data set, 
and using it in identical form for the production of the 
second image data set, if the ?rst and the second devices are 
based upon identical processes. 

5. The method according to claim 3, Which includes 
analyZing the build-up of black in the ?rst image data set 
and, for the output in accordance With the boundary condi 
tions of the second device, setting the black build-up to the 
limits of the second device, if a direct transfer is not possible 
because of the process. 

6. The method according to claim 1, Wherein the device 
dependent image data sets are RGB image data sets. 

7. The method according to claim 1, Wherein the device 
independent image data sets are Lab image data sets. 
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8. A color management method for a printing process, 
Which includes producing, from a device-independent image 
data set obtained from an original image, a ?rst CMYB 
image data set for a standard printing process, by using a ?rst 
transformation, and then producing a second CMYB image 
data set matched to a real printing process, by using a second 
transformation, Which is determined by printing a test 
image, Which comprises comparing the printed result With a 
prede?nition, and optimiZing the second transformation in 
order to minimiZe deviations betWeen the printed result and 
the prede?nition, the prede?nition for the comparison being 
the device-independent image data set of the test image. 
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9. The color management method according to claim 8, 
Which includes selecting the device-independent data set 
from the group consisting of an Lab and an RGB data set, 
respectively. 

10. The color management method according to claim 8, 
Which includes producing a device-independent image data 
set from the printed result, and performing the comparison 
by using the device-independent data sets from the test 
image and the printed result. 


